Abstract This study was conducted to assess New York City taxi drivers' knowledge and perceptions of the Affordable Care Act (ACA). A cross-sectional street-intercept study design was used to assess drivers' knowledge about the ACA. A 146-item questionnaire was administered from September 12 to December 6, 2013 to 175 yellow taxi and for-hire vehicle drivers. 91 % of drivers were foreign-born; 50 % were uninsured. Mean knowledge about the ACA was quite low; 78 % of the sample either knew nothing or only a little bit about the ACA. 77 % wanted more information about the ACA. Greater English proficiency, more years driving a taxi, and knowledge of having or not having a preexisting health condition (vs. not knowing) were related to higher ACA knowledge levels. Knowledge of a pre-existing condition (whether they had one or not) compared to those who lacked such knowledge was also an important predictor of the perception of whether the ACA would have a positive impact. To facilitate enrollment, efforts should focus on occupationally-focused initiatives that educate drivers at their places of work and leisure, to raise the overall knowledge levels and enrollment of the community.
Despite the great need for health care, past research has shown poorer access to health care among taxi drivers than among the general population. In a 2001 study conducted in NYC among South Asian taxi drivers, 40 % of drivers had no usual source of care [8] , compared to approximately 18 % among the general population nationwide [9] . In a 2011 study of 466 NYC taxi drivers, 55 % were uninsured and 49 % did not have a primary care provider [10] . In a 2010 survey of taxi drivers in Chicago by Apantaku-Onayem et al., 60 % of drivers lacked health insurance [11] .
As most provisions of the Affordable Care Act (ACA) undergo full implementation, an unprecedented opportunity exists to improve taxi drivers' access to high-quality, affordable care and reduce the health disparities experienced by drivers. However, challenges to extending health care coverage, including complex eligibility rules and lack of awareness of affordable options, threaten successful inclusion of this high-risk occupational group. Furthermore, the demographics specific to the driver population, such as a high proportion of individuals who are foreign-born, lowincome, and/or at high risk for adverse health conditions, may present unique challenges to their enrollment.
Given their documented health risks, their status as independent contractors, and their potential linguistic and cultural barriers to health insurance enrollment, this study was conducted to assess NYC taxi drivers' knowledge and perceptions of the ACA. Results can guide enrollment interventions in this, and in other, high need groups with low enrollment.
Methods
A cross-sectional street-intercept study design was used to assess knowledge about the ACA and health care and health insurance access among NYC taxi drivers. A 146-item questionnaire was administered from September 12 to December 6, 2013 to 175 yellow taxi and for-hire vehicle drivers between the ages of 18 and 85 years. The questionnaire was developed by the Immigrant Health and Cancer Disparities (IHCD) Service at Memorial Sloan Kettering Cancer Center (MSKCC), and was informed by IHCD's prior work with the NYC taxi community [10, 12] . The areas of inquiry included demographic, occupational, and health care and insurance access questions, self-reported health status and health behaviors, and knowledge about the ACA. Trained bi-lingual research staff recruited respondents from multiple occupational sites and community settings, including an airport holding lot, taxi garages, livery car bases, gas stations, driver-frequented restaurants, relief stands, and community and religious organizations. The study was granted exempt status by MSKCC's Institutional Review Board.
There were three primary outcomes-Knowledge of the ACA, Desire to Learn More about the ACA, and Perceived Impact of the ACA. The first outcome was continuous and was analyzed using a General Linear Model approach implemented in the SAS procedure GLM. The remaining two primary outcomes were binary and were analyzed using a logistic regression model implemented in the SAS procedure LOGISTIC. All post hoc comparisons were Tukey adjusted for multiple outcomes. Table 1 summarizes the descriptive results. The mean age was 43.6 years old. The majority of the drivers indicated that they had completed high school or further (90 %). Drivers on average had been working in the taxi industry for 8.4 years; average years living in the US was 18.5. The majority of the drivers (81 %) reported that they spoke English 'well' or 'very well'. The overwhelming majority of the drivers were foreign-born. Fifty percent of drivers were uninsured. Fifty-one percent reported having a preexisting health condition, and the majority (41 %) reported their overall health status as 'good'.
Results

Descriptive Statistics
With regard to the ACA, mean knowledge was quite low. The frequency distribution indicates that 78 % of the sample either knew nothing or only a little bit about the ACA. Seventy seven percent wanted more information about the ACA.
Predictors of Knowledge of the Affordable Care Act
Univariate Results Table 2A contains the General Linear Model results for the univariate analyses of ACA knowledge (scaling-0 = not at all; 1 = a little bit; 2 = some; 3 = a lot). The most significant predictor of knowledge was the respondent's English proficiency. Those stating that they did not speak English well reported the least ACA knowledge (mean = 0.40). Not surprisingly, those who said they had lived longer in the United States reported significantly greater ACA knowledge as did those reporting higher annual incomes. Having a pre-existing condition was also a significant predictor but only in the context of knowing nothing at all (about the ACA) to Knowing a Little Bit (about the ACA). Knowledge was greater for those having a pre-existing condition (mean = 1.51) compared to those who did not know if they had a pre-existing condition (mean = 0.12). Knowledge for those who said they did not have a pre-existing condition was intermediate (mean = 1.00-not at all).
Multivariate Results
Using the results of the univariate model, a multivariate model for ACA knowledge was developed which included the number of years that the respondent had been driving a taxi, English proficiency, and having a pre-existing condition. The overall model was quite significant [F(5, 160) = 51.08; p \ 0.0001; R 2 = 0.61] ( Table 2B ). The longer a driver had driven a taxi, the greater his/her ACA knowledge [F(1, 160) = 7.17; p = 0.0082]. Having a pre-existing condition was also significant [F(2, 160) = 97.26; p \ 0.0001]. Examination of the post hoc means indicated that those saying Table 3A summarizes the univariate results for wanting more information about the ACA. Not surprisingly, those who were uninsured were significantly more likely to want more information. Interestingly, as driver income increased, there was significantly greater interest in learning more. Region of origin was significant. Inspection of the odds ratios indicated that those from Sub-Saharan Africa were more interested in ACA information than drivers from North Africa (no other comparisons were significant).
Using the results of the univariate model, a multivariate model for wanting more ACA knowledge was developed. The model included health insurance status, annual income, and region of origin. The overall model was significant [Wald v 2 (2) = 9.2872; p = 0.0096]. However, region of origin was not statistically significant and was eliminated from the model. The model included health insurance status and annual income ( Table 4A summarizes the univariate results for the perception that the ACA will have a positive impact. There it can be seen that English proficiency is a significant predictor. As the driver's reported English proficiency moves from not speaking English very well to speaking very well, there is a significant increase in the belief that the ACA will have a positive impact. The driver's rating of his/her overall health is also significant. The worse one's health is reported to be, there is a decline in the belief that the Act will have a positive impact. Finally, having a Pre-existing condition is a predictor. Compared to those having or not having a pre-existing condition, those who don't know are significantly less likely to think that the Act will have a positive impact.
Using the results of the univariate model, the multivariate model for the belief that the ACA would have a positive impact had only a single significant [Wald v 2 (2) = 56.1097; p \ 0.0001; R 2 = 0.4161] predictor (having a pre-existing condition) (Table 4B ). Compared to those not having a pre-existing condition, those who don't know are significantly less likely to think that the Act will have a positive impact (OR 17.99; 95 % CI 1.70, 190.60). Those reporting they do have a pre-existing condition are significantly (OR 0.025; 95 % CI 0.008, 0.078) more likely to think the Act will have a positive impact compared to those who don't know if they have any pre-existing condition. There was no significant difference in the belief of a positive impact for those having or not having a pre-existing condition.
Predictors of Not Being Sure of the ACA's Impact
Univariate Results
Table 5A summarizes the univariate results for being uncertain about the ACA's impact. English proficiency was a significant predictor. As English proficiency increased, there was a significant decrease in those saying they were uncertain about the ACA's impact. Interestingly, as reports of overall health increased, uncertainty about the ACA's impact also increased.
Multivariate Results
In the multivariate model for Not Being Sure of the ACA's impact, both English Proficiency and Overall Health were included in the model (Table 5B ). The overall model was significant (Wald v 2 = 15.4387; p = 0.0015; R 2 = 0.1044). The driver's Overall Health was significant (Wald v 2 = 4.8821; p = 0.0271). With regard to English Proficiency, those whose spoken English was characterized as ''Not well'' or ''Well'' were more likely to express uncertainty about the ACA's impact.
Understanding English Proficiency
Given that English proficiency was often a predictor of the various study outcomes, a multivariate General Linear model was developed to understand those variables that predicted Proficiency. In this model, education was 
Discussion
In this study of largely foreign-born taxi drivers, but longstanding US residents, half were uninsured. An overwhelming 78 % described either knowing nothing or only a little bit about the ACA. Greater English proficiency, more years driving a taxi, and knowledge of having or not having a pre-existing health condition (vs. not knowing) were related to higher ACA knowledge levels. Low knowledge levels underscore the importance of increasing outreach, education and navigation/assistance with ACA enrollment among eligible drivers and other hard-to-reach and highrisk populations. Not surprisingly, uninsured drivers were significantly more likely to desire more information about the ACA than insured drivers. Of concern, however, was that higher income drivers were significantly more likely to desire more information, suggesting that the premiums associated with the ACA may be a deterrent for lower income drivers. Knowledge of whether or not a driver had a pre-existing condition (whether they had one or not) compared to those who lacked such knowledge was also an important predictor of the perception of whether the ACA would have a positive impact. English proficiency was an important predictor of many of the study's outcomes. Knowledge of having a pre-existing condition requires prior or current health care access, and thus reflects better linkages with the health care system compared to an individual who is unaware of any condition. Greater English proficiency was also associated with a better socioeconomic profile, as well as with more years driving and longer duration of residence in the US. These results suggest that those with already greater health care access and socioeconomic status are more likely to have greater knowledge of the ACA, and those most vulnerable and in need of the ACA have less knowledge and may therefore be less likely to enroll.
Because taxi drivers are generally considered independent contractors and thus not 'employees', the vast majority are not entitled to employer-sponsored health insurance options through taxi companies [13] . The ACA thus represents a tremendous opportunity for the driver population to access high quality, affordable health care, although the size of the premiums could themselves be a deterrent. Our study suggests that ACA knowledge levels among drivers are extremely low, boding poorly for driver enrollment. To facilitate enrollment, efforts should focus on occupationally-focused initiatives that educate drivers at their places of work and leisure, to raise the overall knowledge levels and enrollment of the community. Navigators fluent in the languages of the drivers, who are responsive to drivers' schedules and shifts, may serve as an effective approach to increase enrollment. For vulnerable, hard-to-reach communities, such as taxi drivers, such facilitated enrollment programs offer great potential. The outcomes of these efforts, including successful ACA enrollment and subsequent identification and engagement with a primary care provider, should be evaluated for efficacy in order to support their wider dissemination among at-risk communities across the US. 
